INTRODUCTION
Laryngeal cancer is considered to be one of the most common tumors in the head and neck region, accounting for approximately 25% of malignant tumors in this area and 2% of all malignancies (1) . One study (2) reports good results in the treatment of the disease with the preservation of the laryngeal organ through combined treatments of radiotherapy and chemotherapy without compromising the results in terms of survival time. However, preservation of the larynx does not always constitute a treatment that completely protects all its functions (breathing, phonation and swallowing) since individuals may present specific alterations in communication and swallowing (2) , which may lead to worsening of the quality of life. Chemoradiotherapy treatment for individuals with malignant tumors of the head and neck causes important oral complications, among them mucositis, fibrosis, neuropathy and, mainly, xerostomia (3) . In addition to possible burns and/or fibrosis of the tissues of this region, the treatment can cause several difficulties for communication and swallowing of the individual, which consequently may decrease their social insertion (4) . The quality of life of patients after treatment of head and neck cancer has been a subject researched by several health professionals, including Speech-language Pathology (SLP) therapists, who must ensure that there are services available in the post-treatment period that not only address the physical need, but also the emotional and psychosocial need of the patient (5) . Nonetheless, one study reports that survival and disease control are the primary goals in cancer treatment, often failing to take into account the opinions and perceptions of individuals regarding the consequences of the disease, medical treatment and changes in the functions performed by the affected organ (6) . The larynx is an organ of the respiratory system that has, among its main functions, phonation and protection of the lower airways in the swallowing process. Thus, swallowing and voice are related by the sharing of muscle groups and structures involved in these processes and may be affected by the therapeutic option for the treatment of laryngeal cancer. As a result, the objective of this study was to correlate voice handicap and quality of life in swallowing of individuals submitted to chemoradiotherapy treatment for laryngeal cancer.
METHODS
The current study was carried out at Polydoro Ernani de São Thiago University Hospital (HU/UFSC) and in the Oncology Research Center -(CEPON) from August to October 2016, after approval of the Research Ethics Committee, with Certificate of Presentation for Ethical Appreciation (CAAE) number 51479915.7.0000.0121. It is a cross-sectional, observational and quantitative study whose population was composed of individuals with laryngeal cancer who, for the treatment, exclusively used chemoradiotherapy and had previously finished treatment. The participation of the individuals was voluntary and confirmed by the signing of an informed consent form. Initially, a survey was carried out with the analysis of medical records of patients with laryngeal cancer to verify whether the individuals fulfilled the inclusion criteria of the study. Thirty-two records were analyzed, excluding three that had the following exclusion criteria: surgery to remove tumors in the laryngeal region; history of neurological changes; previous SLP therapy to treat the sequelae of chemoradiotherapy and the presence of tracheostomy. After analysis, the individuals were contacted and fourteen agreed to participate in the study.
Procedures
The individuals who agreed to participate and fulfilled the inclusion criteria of the study were received at the SLP outpatient clinic of the Polydoro Ernani de São Thiago University Hospital (HU/UFSC) and Oncology Research Center (CEPON), in which the Voice Handicap Index (VHI), translated and validated for Brazilian Portuguese (7) and the Swallowing Quality of Life (SWAL-QOL) protocol, also translated and adapted to Brazilian Portuguese (8) were applied. The individuals answered a short questionnaire that presented items of identification that were taken from medical records and items answered by the individuals themselves. This questionnaire contained the following information: name; age; gender; symptoms for seeking a specialist for diagnosis; type of tumor; number of radiotherapy and chemotherapy sessions; treatment end date; other diseases, such as chronic obstructive pulmonary disease, hypertension, diabetes and neurological, among others.
In order to analyze the responses to the VHI instrument, four scores were calculated, one a total composite score and three referring to the domains Emotional (E), Functional (F) and Organic (O), by means of simple summation, separating responses by domain and final score. The questionnaire had a five-point Likert scale, which should be marked according to the frequency of occurrence of each statement: always, almost always, sometimes, almost never or never. The total disadvantage can reach 120 points, and the maximum score of each domain can reach 40; thus, the higher the result obtained in this protocol, the worse the perceived disadvantage of the individual. For the analysis, scores from 0 to 40 points were considered mild, from 40 to 60 points considered moderate, and a total score of 60 or more corresponded to severe disadvantage (9) . The SWAL-QOL protocol is an important self-assessment instrument that addresses the quality of life related to swallowing. Responses are converted to a score ranging from 0 to 100, where 0 is the worst score and 100 is the best. After the conversion, the values of each response within each domain were summed for each individual and the result divided by the number of questions of the referenced domain analyzed, resulting in the value of the domain score. To obtain the overall score of the questionnaire, the values of each response of all domains were summed and the resulting value was divided by the total number of questions, the result being considered as its overall value (8) . There were also four supplementary questions covering whether or not there is an alternative route of feeding, consistency of food and liquids, and self-assessment of health in general. For the analysis of the results, scores ranging from 0 to 49 were considered as having a moderate impact, ranging from 50 to 70 as having a discrete impact and scores from 71 to 100 as without impact on the quality of life related to swallowing (9) . All individuals in the study were assisted by the researcher in responding to questions. The researcher applied the instruments, read, and when necessary, explained the questions in which it was felt there was difficulty in understanding and recorded the responses reported by the individuals. Although the instruments are self-applicable, this procedure was adopted in order to standardize the way data was collected, taking into consideration that some of the individuals had a low educational level.
Statistical methods
In order to verify whether there was a correlation between VHI and SWAL-QOL, a descriptive analysis of frequency, percentage and quantity of categorical variables was done, using mean of the findings, maximum and minimum of the scores found, and exploratory where Spearman's rank correlation coefficient test was applied in order to verify both the correlation between the instruments used and the number of radiotherapy and chemotherapy sessions performed by the individuals in the study, as well as the correlation between the total scores and the isolated domains of the instruments. For this analysis, the SPSS software version 13.0 was used, and only those values where p ≤ 0.05 were considered significant, the values found as: weak correlation, when the value of r ≤ 0.49; moderate when the r value is 0.5 to 0.69; and strong correlation when the value found for r is between 0.7 and 1. The values found may be positive or negative. Negative values represent inversely proportional values and positive values are proportional values. Table 1 presents the categorical variables of the present study. The sample consisted of 14 individuals, all males with mean age of 60 years. All were reported to be former smokers and 85.71% reported frequent alcohol use.
RESULTS
Regarding the stage of the tumor, three individuals were diagnosed with T1, ten with T2 and one with T3. The symptoms presented as the main complaint for a specialist's search at the time of diagnosis was difficulty speaking, presented by seven individuals, followed by difficulty speaking and eating and discomfort to eat, with three individuals and dyspnea reported by one individual. The individuals in the study performed 35 radiotherapy sessions on average, with a mean dose of 2 Gy per application. Chemotherapy treatment lasted, on average, 3.5 sessions.
All individuals reported feeding orally without using an alternative route for feeding. Regarding food consistency, 64.28% of the individuals reported eating soft foods, namely, foods that are easy to chew, such as cooked foods, canned fruits, cooked vegetables and cream soups. Additionally, 28.57% reported consuming pasty foods, such as those put through the blender or processed, and only 7.15% reported a normal diet with a wide variety of foods, including the most difficult to chew, such as meat, carrots, bread, salad and popcorn. Regarding liquid consistencies, all individuals in the study reported no restrictions. Table 3 shows the results of the correlation analysis between the radiotherapy and chemotherapy sessions and the scores on VHI and SWAL-QOL instruments.
It may be noted that the number of radiotherapy sessions had moderate correlation with the score of the Emotional domain of the VHI instrument. Thus, the greater the number of radiotherapy sessions, the worse the individual was in this domain of the VHI. There was no significant correlation between the number of radiotherapy sessions and the total score and SWAL-QOL specific domains, that is, the number of radiotherapy sessions did not interfere in individuals' swallowing quality of life. The chemotherapy sessions were not correlated to the scores in the indices used in this study. Table 4 shows the correlation between total and per-domain scores of VHI and SWAL-QOL.
As can be seen in Table 4 , there was a moderate correlation between: the domain Functional of the VHI and the SWAL-QOL domains Fatigue and Social; domain Organic of the VHI with the domain Social of SWAL-QOL; total score of the VHI with the SWAL-QOL domain Swallowing as a burden. The domain Emotional of the VHI had no correlation with the specific domains or total SWAL-QOL score.
The SWAL-QOL overall score did not show a statistically significant correlation with the isolated or total VHI domains (p = 0.087; r = -0.473).
DISCUSSION
The study population was composed of males with a mean age of 60 years, similar to other studies with groups of individuals with laryngeal cancer (9, 10) . There was also a frequent reference to alcohol consumption, in addition to all individuals reporting smoking habit in the past. These are notoriously the main causes of tumors of the head and neck (10) . It is known that the use of chemoradiotherapy is recommended for stage T1 and T2 tumors, and that tumors T3 and T4 usually receive surgical management associated with other treatment (11) . The present study investigated only the individuals submitted to chemoradiotherapy. It was observed that one individual had a laryngeal T3; however, being over 70 years old, he was given the option of performing chemoradiotherapy treatment.
As much as the larynx is preserved, chemoradiotherapy may affect its functions due to the aggressiveness of the treatment. We observed in the present study a relation of the domain Emotional of VHI in relation to the greater number of radiotherapy sessions performed. The issues in this domain refer to frustration in general communication situations, as well as the perception of disadvantage generated by dysphonia and the fact of being asked to repeat utterances.
It can be seen that the consequences of radiotherapy go beyond physical voice issues and reflect individuals' frustration with their communication (12) . Chemotherapy is chosen as an adjunct treatment that, concurrently with radiotherapy, exacerbates the negative effects on speech, daily life activities and quality of life (3) . Chemotherapy medications, in turn, can cause a series of discomforts and side effects that interfere with the individual's quality of life (10) . In the present study, no relevant data regarding chemotherapy were obtained, which may have occurred since, for this type of cancer, the number of chemotherapy sessions is relatively small compared to those of radiotherapy or the treatment of other types of tumors, which causes greater impact on individuals' lives (4) . Chemoradiotherapy treatment can cause a number of problems that can affect swallowing (4, 10, 13) , causing individuals to adapt their diet in a way that allows them to eat effectively, supplying their nutritional needs. However, in the present study, it was noted that only one individual follows a diet considered normal (Table 1 ) It is believed that since the study included only individuals who had already finished their treatment with chemoradiotherapy, they were already adapted to the dietary modifications demonstrated in the questionnaire, which were imposed by their condition and, therefore, there was no correlation between the results of SWAL-QOL and chemotherapy and radiotherapy sessions.
In the total VHI score, a mean of 66.13 was observed, which may be a significantly severe disadvantage, even when compared to total laryngectomized individuals (9, 12) . This result shows that a significant vocal alteration occurs for individuals with laryngeal cancer submitted to chemoradiotherapy, a fact that makes them feel a great disadvantage in relation to other individuals.
When verifying the isolated domains of the VHI, it was noted that the domain Emotional was the least affected in the individuals, and it was noted that the greatest disadvantage was found in the domain Organic, similar to studies (9, 12, 14) who used the same instrument in individuals with laryngeal cancer, but who underwent surgery to remove the tumor.
It is believed that this finding was due to the underlying disease and the sequelae of the chemoradiotherapy treatment that lead to vocal changes. The consequences of radiotherapy, such as mucositis and tissue necrosis lead to stiffness of the larynx, making the voice appear harsher and sometimes breathy, which can lead to greater effort to speak and lead to changes in the voice and it's worsening at the end of the day. These issues are addressed in the domain Organic of the VHI instrument and were mostly reported as "always", demonstrating individuals' difficulties in dealing with their vocal limitations on a day-to-day basis.
In studies that applied the SWAL-QOL instrument in laryngectomy individuals (9, 15) , the domains with the lowest scores were: Communication, Eating duration, Desire to eat, Social, and Food selection, showing moderate impact. The domains Fear, Fatigue, Burden, Frequency of symptoms, Mental health and Sleep represented a degree considered discreet or presented a score that was not considered to have an impact on the quality of life related to swallowing (9, 15) .
In the present study, the SWAL-QOL instrument resulted in a serious impact of swallowing-related quality of life in the domains Time to eat, Fatigue, Desire to eat, Swallowing as a burden and Sleep. This can be explained by the fact that the individuals are altered by the lesion and treatment, necessitating a longer time to eat, which may make eating unpleasant and cause fatigue, thus reducing the desire to eat.
In the domains Communication, Frequency of symptoms, Fear of eating, Selection of food, Social and Mental health, results classified as moderate impact were found, which may be justified by the fact that the individuals presented a high level of vocal disadvantage and therefore presented deficient communication. The domains of Frequency of symptoms, Fear of eating and Selection of food are related, since the higher frequency of symptoms, the greater fear of eating and the greater difficulty in selecting which foods should be consumed, thus for this reason they may be represented by the same degree of impact. The domain Social and Mental health were also classified as being of moderate impact, which may be related to treatment issues and their sequels, which lead to worsening of mental health and social interaction of individuals (16) . In the overall SWAL-QOL result, a mean of 51.30 was obtained, showing a moderate impact of quality of life in relation to swallowing, which has also been reported in studies (9, 15) with individuals with laryngeal cancer submitted to surgery to remove the tumor.
Some authors (9, 12, 15) reported isolated results obtained with the VHI and SWAL-QOL instruments in individuals with laryngeal cancer submitted to total laryngectomy, in which they presented moderate changes in both instruments in relation to the total score. In the present study, the means of these scores were considered to be of a severe impact for VHI and moderate in SWAL-QOL.
In a study of preventive speech therapy in individuals with head and neck cancer submitted to chemoradiotherapy, the authors verified that after 6 years of treatment, xerostomia, especially in oropharyngeal cancer, and problems with solid swallowing were the most reported in the SWAL-QOL protocol. In addition, in this period, half of the individuals perceived their voice differently from the beginning of the treatment, verified by VHI (3) . In a validation study of voice, speech, swallowing and quality of life questionnaires, the authors applied, among others, the VHI and SWAL-QOL protocols in individuals treated for laryngeal cancer submitted to different treatments and found that vocal disadvantage and quality of life had an association with quality of life in health (17) . When correlating the results of the instruments used, a moderate correlation was found between the domain Functional of the VHI with the domains Fatigue and Social of SWAL-QOL. The questions asked in the domain Functional of the VHI can be considered as social in scope since they report whether the individual speaks less on the telephone, tends to avoid a group of people and tries to talk less with friends, neighbors and relatives. Questions from the domain Social of SWAL-QOL assess whether the individual feels excluded, leaves the family to eat because of their swallowing problem, whether the swallowing problem makes their life difficult, in addition to leisure time activities and whether the role with family and friends changed due to their swallowing problem. It can be noted that vocal and swallowing difficulties are present in these individuals, making them tend to isolate themselves, avoiding to relate to their peers (6, 9) . The domain Fatigue of SWAL-QOL inquires as to whether the individual feels tired, weak and exhausted, which can occur due to the treatment and staging of the disease, but also often by the routine that is created during that period with medical consultations and daily radiotherapy. This fatigue may limit the functionality of communication and create barriers, since when tired, the individual may emit a weaker, more breathy voice and articulate in a way to make it difficult for others to understand (2) , which can impact the domain Functional of the VHI.
In the domain Organic of the VHI, which covers questions of how the individual's relationship is with their voice during the day, asking if this varies, whether effort is made to make it better, and if the individual does not have the air to speak, it was possible to find a moderate correlation with the domain Social of SWAL-QOL, which asks social questions, previously reported, concerning the individual's problem of swallowing. It is again observed how much the individuals of the present study feel at a vocal disadvantage in relation to the others, and how much the swallowing problem affects them equally in social scope, another fact that contributes to the increase of their social isolation.
There was a moderate correlation of the total VHI score with the SWAL-QOL domain Swallowing as a burden, which may be justified by the fact that speech and swallowing functions are performed by the same organ affected by the disease and which may lead to worsening of vocal quality and swallowing (18) , thus affecting communication and quality of life of the individuals.
There was no significant correlation of the domain Emotional of the VHI with the isolated domains and overall score of the SWAL-QOL. This finding may be related to the fact that the individuals have already adapted and accepted their new vocal and swallowing condition. Even without having found a statistically significant correlation of the domain Emotional with another factor of the SWAL-QOL, and since it is the lowest mean score of the VHI in the present study, it can be seen that the social function of the individuals is affected, noted in the worst scores (domains Organic and Functional), which may affect or be affected by the individual's emotional state.
There was no significant correlation of the SWAL-QOL overall score with total VHI score (p = 0.087; r = -0.473). However, it is believed that with a larger sample the value could be statistically significant, since what was found in the present study was a VHI of severe degree and a moderate impact in relation to the swallowing quality of life.
Post-treatment quality of life studies for laryngeal cancer (2, 12, 18) found that there is a significant worsening in the quality of life of individuals with laryngeal cancer, both for those who underwent surgical treatment and those submitted to chemoradiotherapy, as those individuals treated with chemoradiotherapy showed a greater negative impact on quality of life when compared to individuals who underwent surgery. This may be due to the fact that the individual expects much more from a treatment that will preserve the organ and its functions, thinking that the impact will not be so great, and during treatment, the individual realizes that the functions actually remain but must be adapted to the new post-treatment chemoradiotherapy condition, covering all its consequences.
However, it is known that individuals submitted to SLP therapy after cancer treatment have a significant improvement in their health-related quality of life and also in the self-perception of communicative function (19) . In addition, the literature has shown positive functional results from preventive SLP rehabilitation and continuity after treatment (3) . Thus, it is important to study the cases of individuals submitted to chemoradiotherapy, since these individuals also present treatment sequelae that may affect their quality of life.
The small number of individuals characterizes a limitation of the present study, as well as the fact that it was not possible to perform an individualized analysis that related the dose of radiotherapy to the individual results. It is believed that future studies carried out with a greater number of individuals will contribute to a better understanding of the direct consequences of radiotherapy in voice and swallowing, from the point of view of the individual and also of the speech-language pathologist.
Therefore, new research in the area of speech-language disorders related to chemoradiotherapy for tumors of the head and neck is proposed, since in this study important alterations were found in the voice handicap index and quality of life related to the swallowing of individuals. As the research was carried out from the point of view of the individual, it is suggested the elaboration of studies that clinically evaluate the voice and swallowing of individuals with laryngeal cancer submitted to chemoradiotherapy for more objective results be from the perspective of the speech-language pathologist.
It is also important to continue the studies that consider the individual's vision regarding the impacts caused by laryngeal cancer and its treatment, as well as studies that seek to clinically evaluate and correlate the findings in individuals with laryngeal cancer submitted to chemoradiotherapy, since the mere preservation of the laryngeal structure does not guarantee the full maintenance of its functions and, consequently, the quality of life of the patient.
CONCLUSION
With the present study, it can be concluded that even without a statistically significant correlation between overall VHI and SWAL-QOL domains, there is a significant correlation between vocal disadvantage and the impact of swallowing quality of life in individuals with cancer of larynx submitted to chemoradiotherapy, expressed by the correlations present between the domains Functional of the VHI and the domains Fatigue and Social of SWAL-QOL, the domain Organic of the VHI with the domain Social of SWAL-QOL, and total VHI score with the SWAL-QOL domain Swallowing as a burden. In addition, it was possible to observe that chemoradiotherapy treatment had a greater impact in relation to voice than in relation to swallowing for the individuals studied.
